Study Design: Retrospective analysis. Objectives: To determine the relationship between pelvic tilt and lumbar disc degeneration. Summary of Literature Review: The shape and the spatial orientation of the pelvis determine the organization of the lumbothoracic spine. The purpose of our study was to determine the relationship between pelvic tilt and lumbar disc degeneration. Materials and Methods: Sixty patients over 50 years of age who had undergone lumbar spine magnetic resonance imaging were recruited. In individuals between 41 and 60 years of age, the normal pelvic tilt is 14°. Patients were divided into a low pelvic tilt (PT) group (<14°) and a high pelvic tilt (PT) group (≥14°). Lumbar disc degeneration was graded from I to V according to the Pfirrmann grade. We defined grades IV and V as high-grade degeneration and the others as low-grade degeneration. Radiologic parameters and lumbar disc degeneration were compared between these 2 groups. Results: In the low PT group, the average degeneration grade of each lumbar segment was 2.61 in L1-L2, 2.61 in L2-L3, 3.00 in L3-L4, 3.39 in L4-L5, and 3.84 in L5-S1. The corresponding grades in the high PT group were 2.34 in L1-L2, 2.62 in L2-L3, 3.07 in L3-L4, 3.76 in L4-L5, and 3.55 in L5-S1. The grade of degeneration of the high PT group was significantly higher than that of the low PT group for L4-L5 (p=0.031). High-grade degeneration of the L4-L5 segment was significantly more common in the high PT group (odds ratio=4.65; 95% CI, 1.406-15.381; p=0.012). Conclusions: Patients with high pelvic tilt had a higher grade of lumbar disc degeneration in the L4-L5 segment regardless of age or gender.
Introduction
There is an increasing recognition of the clinical importance of the sagittal plane alignment of the spine. 1) Changes in sagittal alignment may lead to kinematic changes in the lumbar spine. This may subsequently influence load bearing and the distribution of disc degeneration.
2)
Pelvic tilt is defined as the angle between the line connecting the midpoint of the sacral plate to the femoral heads axis and the vertical. 3) Pelvic tilt is positional parameter of pelvis reflecting compensatory changes of the pelvic orientation.
When spinal kyphosis increases, the compensatory mechanism activates and the pelvic position changes. 4) Conversely, the shape and the spatial orientation of the pelvis determines the organization of the lumbo-thoracic spine. In clinical practice the degree of pelvic tilt is commonly assessed because of its reported relationship to pelvic, spinal and lower limb pathologies. 5) Orientation of acetabulum depends on pelvis tilt. 6) Position of the acetabulum relates to the global sagittal balance of the spino-pelvic unit. 7) So pelvic tilt is a www.krspine.org 177 important parameter which determines relation between axial spine and lower limbs.
There are many literatures that analyzed relation between pelvic parameters and other radiologic parameters. But there are few literatures that analyzed the relationship between pelvic tilt and lumbar disc degeneration. The purpose of our study is to determine relation between pelvic tilt and lumbar disc degeneration.
Materials and Methods
We recruited patients over age above 50 years old who taken lumbar spine MRI from January 2013 to December 2014 who visited our orthopaedic clinic consecutively. Total 90 patients were recruited at the beginning of study. We reviewed their chart and their main symptom was back pain, buttock pain, leg pain and etc. We excluded patients who taken lumbar spine MRI due to motor vehicle accident or trauma because these traumatic event can cause change of natural lumbar lordosis.
30 patients were excluded then, 60 patients were evaluated.
Normal pelvic tilt between 40 and 60 years old is 14(±6)°. 8) Patients were divided into 2 groups according to the pelvic tilt. Radiologic parameters obtained from standing upright radiography and lumbar spine MRI were compared between low pelvic tilt (PT) group (<14) and high pelvic tilt (PT) group(≥14).
Inclusion criteria
The patients who visited our outpatient orthopaedic clinic 
Lumbar disc degeneration was measured based on Magnetic
Resonance Imaging-based grading System. Grading of disc degeneration of the 60 patients was performed by 3 spinal surgeons (observers) in a blinded fashion using the T2-weighted sagittal images. Five lumbar levels (L1-2, L2-3, L3-4, L4-5, L5-S1) were chosen and 300 discs were assessed on T2-weighted mid sagittal images.
This classification takes into account the nucleus signal intensity, the nucleus structure, the distinction between the nucleus pulposus and the annulus fibrosus, and the disc height from Grade I to V. 9) We defined grade IV and V as high grade degeneration because height of intervertebral disc is moderated decreased or collaped in which grades disc space narrowing is obvious in plain radiograph.
Statistical analysis
Grade of disc degeneration were compared between low PT group and high PT group using t-test. Values are presented as mean ± standard deviation. 14) In our study lumbar disc degeneration was more severe in distal lumbar segments especially at L4-5 and L5-S1. Degeneration of L4-5 segments was more severe in patient with high pelvic tilt more than 14 degrees. These high pelvic tilt may be compensatory mechanism of pelvis to maintain sagittal balance against loss of lumbar lordosis.
In healthy adults, a low pelvic incidence decreased sacral-slope and the lordosis is flattened. And a high pelvic incidence increased sacral-slope and the lordosis is more pronounced. 15) In our study, pelvic incidence of high PT group was significantly higher than low PT group. But sacral slope and lumbar lordosis of high PT group was lower than low PT group. In symptomatic patients with high pelvic incidence, high pelvic tilt can be indicator of lumbar disc degeneration, decreased lumbar lordosis and decreased sacral slope.
The majority of asymptomatic individuals are able to Further study to analyze relationship between radiologic and clinical parameters will be needed.
Conclusions
Patients with high pelvic tilt had higher grade of lumbar disc degeneration on L4-5 segment regardless of age and gender.
Lumbar disc degeneration mainly occurs at L4-5 segment and this results in decrease of lumbar lordosis and high pelvic tilt. 
